To estimate the prevalence of financial hardship associated with cancer in the United States and identify characteristics of cancer survivors associated with financial hardship.
Methods
We identified 1,202 adult cancer survivors diagnosed or treated at $ 18 years of age from the 2011 Medical Expenditure Panel Survey Experiences With Cancer questionnaire. Material financial hardship was measured by ever (1) borrowing money or going into debt, (2) filing for bankruptcy, (3) being unable to cover one's share of medical care costs, or (4) making other financial sacrifices because of cancer, its treatment, and lasting effects of treatment. Psychological financial hardship was measured as ever worrying about paying large medical bills. We examined factors associated with any material or psychological financial hardship using separate multivariable logistic regression models stratified by age group (18 to 64 and $ 65 years).
Results
Material financial hardship was more common in cancer survivors age 18 to 64 years than in those $ 65 years of age (28.4% v 13.8%; P , .001), as was psychological financial hardship (31.9% v 14.7%, P , .001). In adjusted analyses, cancer survivors age 18 to 64 years who were younger, female, nonwhite, and treated more recently and who had changed employment because of cancer were significantly more likely to report any material financial hardship. Cancer survivors who were uninsured, had lower family income, and were treated more recently were more likely to report psychological financial hardship. Among cancer survivors $ 65 years of age, those who were younger were more likely to report any financial hardship.
INTRODUCTION
In the United States, cancer is one of the most costly medical conditions to treat, 1 and these costs are expected to increase in the future due to increasing numbers of cancer survivors; 2 increasing use of chemotherapy, biologics and other targeted therapies; 3 and increasing costs of new cancer therapies. 3 Importantly, outof-pocket payments for cancer care are also escalating, 4 ,5 even for patients with health insurance. 6 Compared with individuals without a cancer history, cancer survivors have greater medical expenditures by all payers and greater patient out-of-pocket costs, even many years after initial diagnosis, 7-10 reflecting ongoing cancer care as well as care for any late or lasting treatment effects. In addition, cancer survivors are more likely to report being unable to work because of their health 7,10,11 or having employment disability, including more missed work days or additional days spent in bed due to poor health. 7, 10, 11 Limitations in ability to work may also reduce employment-based health insurance options and resources to pay for medical care, further magnifying the financial impact of cancer.
Thus, cancer survivors are at risk for material aspects of financial hardship, including not only high out-of-pocket costs, but also reduction in income, medical debt, and bankruptcy. 12, 13 They may also experience adverse psychological aspects of financial hardship, including stress, anxiety, and worry about their financial situation. [14] [15] [16] [17] Psychological financial hardship may also adversely affect the quality of life. 18 Several studies have shown that indicators of financial hardship from cancer are associated with younger age, 12,19-21 minority race and/or ethnicity, 19,21-23 shorter time from diagnosis, 19 type of health insurance coverage, 21, 22 and lower socioeconomic status. [20] [21] [22] To date, the majority of studies have evaluated financial hardship in geographically defined or other selected samples of cancer survivors 12, 13, 15, 20 or have not distinguished between the material and psychological aspects of financial hardship. 19 Few have evaluated measures that specifically assessed cancer-related medical debt, bankruptcy, or inability to pay bills in large diverse samples. In this study, we estimated the prevalence of both material and psychological aspects of financial hardship associated with cancer, its treatment, and the lasting effects of treatment in the United States. Further, we assessed factors associated with material and psychological aspects of financial hardship associated with cancer.
METHODS

Data and Sample
The sample was selected from the 2011 Medical Expenditure Panel Survey (MEPS) Experiences With Cancer survey conducted by the Agency for Healthcare Research and Quality. The MEPS is a survey of health care expenditures, insurance, utilization, and access to care and is nationally representative of the civilian noninstitutionalized population of the United States. 24 The MEPS Experiences With Cancer survey was a selfadministered questionnaire of adult cancer survivors identified from responses to a MEPS question about whether a doctor or other health professional ever told the respondent that he or she had cancer or a malignancy of any kind. The survey contained questions on financial hardship related to cancer, its treatment, and lasting and late effects of treatment. 25 Preliminary survey items were identified from a literature review and then evaluated in cognitive testing of more than 60 cancer survivors representing a range of diagnoses, times since diagnosis and last cancer treatment, and educational attainment. Survey items were then modified based on cognitive testing results. 25, 26 Adult cancer survivors who confirmed a cancer diagnosis or cancer treatment, or both, after age 18 years were eligible to complete the survey. The overall MEPS response rate in 2011 was 54.9%, and among MEPS participants, the Experiences With Cancer survey response rate was 90.0% among cancer survivors, resulting in a final response rate of 49.4%. We identified 1,202 adult cancer survivors for this study. Consistent with previous research, individuals diagnosed solely with nonmelanoma skin cancer were excluded. 7,27
Measures
Data obtained on sample characteristics included age, sex, race/ ethnicity, marital status, educational attainment, family income as a percentage of the federal poverty level, and health insurance type at the time of the survey. Conditions other than cancer were ascertained with a series of questions about whether a doctor or other health professional ever told the person that he or she had any MEPS priority conditions, which were summed for each individual. Change in employment was measured as any extended paid or unpaid leave or switch to part time due to cancer. We also measured years since the last cancer treatment.
Financial hardship associated with cancer, its treatment, or lasting effects of treatment was measured as material or psychological hardship. Material aspects of financial hardship were measured by four items asking respondents if they ever (1) had to borrow money or go into debt, (2) had to file for bankruptcy, (3) were unable to cover their share of medical care costs, or (4) made other financial sacrifices because of cancer (Data Supplement). We created a dichotomous summary measure of any material financial hardship based on responses to these four items. We measured psychological financial hardship from one item about ever being worried about paying large medical bills because of cancer.
Analyses
Descriptive statistics were calculated separately for cancer survivors age 18 to 64 years and $ 65 years because of differences in current employment and insurance coverage between these age groups. The percentage of cancer survivors reporting any material or psychological financial hardship was assessed by health insurance type for each age group and compared using x 2 statistics. We examined survivor characteristics associated with any material or psychological financial hardship using separate multivariable logistic regression models. Both sets of models were stratified by age group (18 to 64 and $ 65 years). We present adjusted predicted margins from the multivariable logistic regression analyses. The predictive margins method directly standardizes the outcome of each group to the covariate distribution of the overall population. 28 Standardized results can be compared in the same manner as percentages. Adjusted odds ratios are reported in Appendix Tables A1-A2 (online only). All estimates were weighted to account for the MEPS complex survey design and nonresponse using SUDAAN. 29 Wald statistics were used to test the statistical significance of covariates in multivariable analyses (defined as P , .05), and all statistical significance tests were two-sided. Sensitivity analyses were conducted to explore the effects of sex and early adulthood on material and psychological financial hardship.
RESULTS
Slightly more than half of cancer survivors were $ 65 years of age (Table 1 ). In both the 18 to 64 and $ 65 age groups, survivors were mostly non-Hispanic white, were married, and had private health insurance. Compared with the younger group, a smaller percentage of the older group was female (50.0% v 66.6%; P ,.001) and had at least some college education (50.1% v 65.5%; P ,.001). About one third of cancer survivors age 18 to 64 years were employed at or after cancer diagnosis and took extended paid or unpaid leave or switched to part time (30.8%); the remainder were employed, but did not make these changes (41.6%) or were not employed at their diagnosis (27.7%). A significantly greater percentage of survivors in the older group had three or more MEPS priority conditions compared with the younger group (59.8% v 31.7%; P , .001). In both age groups, about one quarter of cancer survivors reported cancer treatment within the past year, and the largest portion reported that the last treatment was 5 or more years before the survey.
Material Financial Hardship Associated With Cancer
Overall, 20.4% (95% CI, 17.7% to 23.4%) of cancer survivors reported ever having any material financial hardship associated with cancer, its treatment, or late and lasting effects of treatment (Table 2) . This included 7.1% of cancer survivors who reported having to borrow money or go into debt, 11.9% who were unable to cover their share of medical care costs associated with cancer, and 9.4% who made other financial sacrifices. The percentage of cancer survivors reporting any material financial hardship was significantly greater for those age 18 to 64 years compared with those $ 65 years of age (28.4% v 13.8%; P ,.001). Among those age 18 to 64 years, financial hardship varied by current health insurance in univariate analysis, with the highest level for the uninsured (43.3%) and those with public health insurance only (42.3%) compared with those with private insurance (23.7%; Fig 1A; P ,.001). For cancer survivors $ 65 years of age, material financial hardship was similar across insurance types.
In adjusted analyses, younger age (eg, 18 to 54 v 55 to 64 years and 65 to 74 v $ 75 years) was associated with greater material financial hardship in both age groups ( Table 3 ). Minority race/ ethnicity was also associated with greater financial hardship in both age groups, although the association was only marginally significant in those $ 65 years of age. Among cancer survivors age 18 to 64 years, women, and those treated more recently were more likely to report any material financial hardship than were men, those last treated 5 or more years prior to the survey, or those never treated or with missing data on time since the last treatment. Cancer survivors who were employed and took extended leave or switched to part time were more likely to report financial hardship (49.1%) compared with those who were employed but did not make these changes (20.2%) or who were not employed at diagnosis (17.3%).
Psychological Financial Hardship Associated With Cancer
Almost one quarter (22.5%; 95% CI, 19.6% to 25.7%) of cancer survivors reported ever having psychological financial hardship associated with cancer, its treatment, or late and lasting †Predicted marginals from a multivariable logistic regression. ‡Not married includes widowed, divorced, separated, or never married. §Quartiles of family income as a percent of poverty level defined based on distribution in full sample. kPublic insurance included Medicare, Medicaid, State Children's Health Insurance Program, and/or other public hospital/physician coverage. Age , 65, public only, comprised people younger than 65 years who had one or more types of public coverage and did not have private coverage. Age $ 65, Medicare and other public, comprised people age 65 and older who had both Medicare and one or more other types of public coverage. TRICARE/CHAMPVA was treated as private coverage, as were employer-based, union-based, and other private insurance.
¶MEPS priority conditions include arthritis, asthma, diabetes, emphysema, heart disease (angina, coronary heart disease, heart attack, other heart condition/disease), high cholesterol, hypertension, and stroke. #Years since last treatment top-coded at $ 20 by the MEPS.
www.jco.org effects of treatment (Table 2) . Psychological financial hardship was more common among those age 18 to 64 years than among those $ 65 years of age (31.9% v 14.7%; P , .001). Psychological financial hardship also varied by current health insurance coverage in the 18-to-64-year-old age group, with less hardship in the privately insured than in the uninsured group in univariate analysis ( Fig 1B) , although differences were marginally significant (P = .07). Psychological financial hardship varied little by type of health insurance in the elderly.
In adjusted analyses of the age group $ 65 years, younger age (65 to 74 v $ 75 years) was associated with greater psychological financial hardship (Table 4 ). In the 18-to-64-year-old age group, hardship was more common among those with lower family income as a percentage of the federal poverty level and more recent treatment (all P # .05). Psychological financial hardship was also higher among the uninsured (48.9%) than among those with public (31.1%) or any private (30.0%) health insurance (P , .05).
Among those 18 to 64 years of age, 8.3% reported only material hardship, 11.8% reported only psychological hardship, and 20.1% reported both material and psychological hardship (Fig 2) . Among those age $ 65 years, 6.6% reported only material hardship; 7.6% reported only psychological hardship; and 7.1% reported both material and psychological hardship. Material and psychological hardship findings were similar in sensitivity analyses stratified by gender (Appendix Tables A3-A6) and restricted to the younger age group of those age 40 to 64 years.
DISCUSSION
In this study, we examined the prevalence of both material and psychological financial hardship associated with cancer, including medical debt, problems paying medical bills, bankruptcy, and worry about paying medical bills, in a nationally representative sample of cancer survivors in the United States. We found that financial hardship was substantial, especially among working-age cancer survivors, with one of four reporting ever having any material financial hardship and one of three reporting psychological financial hardship. The risk of financial hardship will likely increase in the future because of increasing costs of cancer treatment 3, 4, 29 and specifically the use of oral therapies, 3 which can have substantially higher cost-sharing for patients than infusion therapies. In addition, medical costs are increasingly being shifted to patients through higher health insurance premiums and greater cost sharing. 30 Enrollment in high-deductible health plans, with deductible thresholds of up to $6,450 for individuals and $12,900 for families in 2015, 31 has also increased. 30 Thus, even with insurance, many cancer survivors will remain at risk for high outof-pocket medical costs. Ongoing evaluation of financial hardship, both material and psychological, as part of larger efforts to assess patient preferences 32 and patient reported outcomes, 33 will be important with more people gaining access to insurance coverage through the Affordable Care Act.
Material and psychological financial hardship also have clinical implications for the quality of patient care. Accumulating evidence suggests that cancer survivors with financial hardship or higher out-of-pocket costs are more likely to delay or forgo general medical care 19,34 and cancer care 35 and have poorer adherence to cancer treatment 6,36-38 , compared with those without financial hardship or lower out-of-pocket costs. Cancer survivors with financial hardship are also more likely to report poor quality of life. 18 We observed greater financial hardship among racial/ethnic minorities, the poor, and those with public health insurance or who were uninsured, similar to that observed elsewhere. 18,20-22 These populations have historically been more likely to be diagnosed at a later stage of disease, 39,40 be less likely to receive recommended cancer treatment, 40 and have poorer survival. 40 With increasing costs of cancer care, 2,3 our findings suggest that these groups deserve special attention, and if this problem is not addressed, growing material and psychological financial hardship may also be associated with widening disparities in outcomes.
The cost of cancer care is receiving increasing attention. 4, 41, 42 The recent Institute of Medicine report, Delivery of High-Quality Cancer Care, included cost as a component of cancer care quality, 41 and other organizations have identified affordability as a critical issue for the oncology community. 43 The American Society of Clinical Oncology Value in Cancer Care initiative emphasizes the role of oncologists in communicating with patients about cancer care costs. 43 Financial hardship has been identified as a potential adverse effect of cancer treatment, and discussion on the topic has been identified as a key component of informed decision making 44,45 and survivorship care planning. 46,47 Although both patients and oncologists acknowledge the importance of discussions about the cost of care 37,48,49 and its consequences, these conversations do not always take place, 20,48,50 and many physicians report discomfort in communicating about financial issues. 48 Based on the high prevalence of financial hardship observed in our study, ongoing efforts to improve data availability on material and psychological hardship will be important. Relevant intervention strategies, which may vary for those with material and/or psychological hardship, that encourage detailed patient-physician conversations throughout the cancer care continuum will help to improve patient outcomes. These conversations will be important for all cancer survivors, but especially for those at greatest risk for financial hardship. Similar to other studies, 12,19-21 we found that younger cancer survivors, particularly those of working age, were more likely to report both material and psychological financial hardship. A cancer diagnosis and subsequent treatment may interrupt employment and have a lasting negative impact on earnings, career development, retirement decisions, and sense of self-efficacy. 51, 52 We observed that cancer survivors who made employment changes because of cancer were more likely to report financial hardship. In addition, because employment-based health insurance is the predominant source of insurance among individuals younger than age 65, employment disruption or limitations in the ability to work may reduce access to insurance, and when combined with reduced earnings, may increase the risk of material and psychological financial hardship. The vast majority of individuals $ 65 years of age have Medicare coverage, Social Security, and other benefits that may shelter them to a greater extent from financial risks associated with a cancer diagnosis. Thus, the interrelationship between cancer survivorship, employment, health insurance, and financial hardship is complicated and ideally studied with longitudinal cohorts of individuals with and without cancer.
Our findings provide a snapshot of the prevalence of material and psychological financial hardship in cancer survivors in the United States in 2011. We found that recently treated survivors were more likely to have financial hardship than were those who were less recently treated. However, interpretation of this finding is complex. Our sample was heterogeneous with respect to cancer site and time since last treatment and first diagnosis, including the recently diagnosed and treated, as well as longer-term survivors. Thus, individuals with later-stage cancers and those with recurrences will be more common in the more recently treated group, whereas individuals with earlier stage cancers with better prognosis (eg, breast and prostate cancer) will be more common in the less recently treated group. Greater reported financial hardship among the recently treated might also be associated with better recall of financial situation, differences in eligibility for or generosity of health insurance coverage, and/or recent increases in cancer treatment costs. Further exploration of financial hardship will be important in large longitudinal studies with detailed clinical data and ongoing measurement of treatment, employment, and health insurance.
Despite the strengths of measuring both material and psychological aspects of financial hardship in a large nationally representative sample of cancer survivors, our study had several limitations. The response rate to the MEPS Experiences With Cancer survey was 49.4%; however, all analyses used sample weights, which include an adjustment for nonresponse. Cancer survivors were identified by survey responses, and confirmation of diagnosis, information about stage at diagnosis, specific treatment, timing of recurrence, or other clinical characteristics were unavailable. Population-based household surveys generally include only small numbers of newly diagnosed, rare cancers, or cancers associated with short survival and mainly consist of long-term survivors of common adult cancers, often participating many years after diagnosis. 53, 54 Additionally, because the cancer diagnosis question refers to cancer or malignancy of any kind, our sample may include individuals diagnosed with preinvasive disease. However, inclusion of individuals with preinvasive disease would likely underestimate financial hardship due to cancer.
Another limitation of our study was the relatively small sample size. Although our study is one of the largest national studies of financial hardship in cancer survivors to date, we did not have a sufficiently large sample to assess financial hardship by cancer site and time since last treatment or first diagnosis. In 2012, the LIVESTRONG Foundation included the MEPS Experiences With Cancer survey in their online patient survey of more than 6,000 cancer survivors. 55 The LIVESTRONG survey was not population based, and all respondents had computer access, which introduces selection biases. Nevertheless, exploration of many issues related to financial hardship may be possible with these data and will be an important area for future research.
In summary, we found that both material and psychological financial hardship is common in adult cancer survivors, especially among the working-age population. Ongoing increases in the cost of cancer treatment highlight the importance of identifying characteristics of cancer survivors more likely to experience financial hardship and efforts to improve provider communication about cancer care affordability, especially with changes in health care access due to ongoing implementation of the Affordable Care Act.
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